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Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


(57) [Claim(s)] 

[Claim 1] Change direct-current input voltage into a square wave pulse voltage by the switching element, and it is 
impressed by the primary transformer side. The electrical-potential-difference pulse of the request taken out by the 
secondary of the transformer is set by synchronous detection FET, diode, the choke coil, a capacitor, etc. to rectification 
and the synchronous detection converter which carries out smooth and outputs direct current voltage. The synchronous 
detection converter characterized by connecting the source of said synchronous detection FET to the input side of said 
choke coil, and connecting the gate of said synchronous detection FET to the output side of said choke coil. 
[Claim 2] Change direct-current input voltage into a square wave pulse voltage by the switching element, and it is 
impressed by the primary transformer side. The electrical-potential-difference pulse of the request taken out by the 
secondary of the transformer is set by synchronous detection FET, diode, the choke coil, a capacitor, etc. to rectification 
and the synchronous detection converter which carries out smooth and outputs direct current voltage. While connecting 
the source of said synchronous detection FET to the input side of said choke coil and carrying out series connection of 
two or more diodes between the other ends of the output side of the choke coil concerned, and the secondary of said 
transformer The synchronous detection converter characterized by connecting the Point of Interface of two or more of 
the diodes to the gate of said synchronous detection FET. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the synchronous detection converter which can carry out parallel 
connection to other DC power supplies and which can be used especially about amelioration of a synchronous detection 
converter. 
[0002] 

[Description of the Prior Art] After changing into a square wave pulse voltage and changing this square wave pulse 
voltage into the electrical potential difference of a request by the transformer 3 by the switching operation of a solid 
state switch 2, he makes direct current voltage of the direct-current input power 1 rectification and smooth by the 
rectifier circuit of the synchronous detection component (synchronous detection FET) 4 and diode 5, and the smoothing 
circuit by the choke coil 6 and the capacitor 7, and is trying to take it out as that average electrical potential difference 
conventionally, as a DC-DC converter using this kind of synchronous detection circuit, as shown in drawing 3 . Control 
of the above mentioned switching operation of a solid state switch 2 is controlled by the electrical-potential-difference 
detection control circuit 8 which detects the output voltage of this synchronous detection converter based on that 
detection situation. In addition, by the usual converter, although diode is used, the synchronous detection converter of 
this invention is aimed at the case of the single-sided synchronous detection method which transposed only the 
rectification side to the electric field effect solid state switch (FET) as a synchronous detection circuit for rectifying 
devices 4 and 5. And such a synchronous detection converter has many models in stock from small capacity to a mass 
thing so that the load-carrying capacity may respond, it chooses the synchronous detection converter corresponding to 
load-carrying capacity, and is made to be used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, preparing the synchronous detection converter according to load- 
carrying capacity Although it is making [ many ] the number of models, and reduction of the number of models is 
desired from on a design, production, and goods management and the correspondence to the mass load by the parallel 
connection of the same model is considered since an inventory will be needed for every model When carrying out 
parallel connection of the conventional synchronous detection converter shown in drawing 3 and using it, or in carrying 
out parallel connection of other DC power supplies (cell etc.) and using them, degree problem [ like ] arises. 
[0004] Namely, as mentioned above in output terminals 9 and 10, when parallel connection of other synchronous 
detection converters of the same kind and external DC power supplies 11, such as a cell, is carried out, it sets. An 
electrical potential difference becomes [ the direction of this power source of the others by which parallel connection 
was carried out ] more relative than the output voltage of this synchronous detection converter highly. When the 
electrical-potential-difference detection control circuit 8 detected this and actuation of a solid state switch 2 was 
stopped, or when this synchronous detection converter stops an electric power supply by actuation of the protective 
device etc. The electrical potential difference of external DC power supply 1 1 will be supplied from output terminals 9 
and 10, it will be impressed by the gate of synchronous detection FET 4, and, as for synchronous detection FET 4, 
switch-on will be continued. If this has the normal bias of that gate to source potential when using FET as a 
synchronous detection component, since a current can flow in both of the directions between the drain-sources of this 
synchronous detection FET 4, from output terminals 9 and 10, back flow close [ of the current ] is carried out, and it 
may be ******(ed) soon. This invention offers the synchronous detection converter from which it was made for 
synchronous detection FET 4 not to be turned on by external DC power supply 11, when the electrical potential 
difference of external DC power supply 1 1 by which parallel connection is carried out to output terminals 9 and 10 turns 
into an electrical potential difference higher than the output voltage of the synchronous detection converter of a body, 
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and this synchronous detection converter changes into a non-actuation condition. 
[0GO5] 

[Means for Solving the Problem] The synchronous detection converter by this invention changes direct-current input 
voltage into a square wave pulse voltage by the switching element, and impresses it to a primary transformer side. The 
electrical-potential-difference pulse of the request taken out by the secondary of the transformer is set by synchronous 
detection FET, diode, the choke coil, a capacitor, etc. to rectification and the synchronous detection converter which 
carries out smooth and outputs direct current voltage. The source of said synchronous detection FET is connected to the 
input side of said choke coil. And the gate of said synchronous detection FET is connected to the output side of said 
choke coil, and it is made for said synchronous detection FET not to operate depending on the external DC power 
supply by which parallel connection is carried out to the synchronous detection converter concerned. 
[0006] Other synchronous detection converters by this invention change direct-current input voltage into a square wave 
pulse voltage by the switching element, and impress it to a primary transformer side. The electrical-potential-difference 
pulse of the request taken out by the secondary of the transformer is set by synchronous detection FET, diode, the choke 
coil, a capacitor, etc. to rectification and the synchronous detection converter which carries out smooth and outputs 
direct current voltage. While connecting the source of said synchronous detection FET to the input side of said choke 
coil and carrying out series connection of two or more diodes between the other ends of the output side of the choke coil 
concerned, and the secondary of said transformer The Point of Interface of two or more of the diodes is connected to the 
gate of said synchronous detection FET, and it is made for said synchronous detection FET not to operate depending on 
the external DC power supply by which parallel connection is carried out to the synchronous detection converter 
concerned. 
[0007] 

[Example] Drawin g 1 is the circuit diagram showing the 1st example of this invention, and the same part as the 
conventional example shown in d rawin g 3 is expressed with the same sign. In this example, since that gate is connected 
to the output side of the choke coil 6 by which synchronous detection FET 4 is connected to negative polarity Rhine, if 
the normal square wave pulse is outputted to the secondary of this synchronous detection converter, synchronous 
detection FET 4 will operate normally. However, when the electrical potential difference of external DC power supply 
1 1 by which parallel connection is carried out became high relatively from the output voltage of this synchronous 
detection converter and this synchronous detection converter suspends actuation, even if external DC power supply 1 1 
are connected to output terminals 9 and 10, since, as for synchronous detection FET 4, the electrical potential difference 
of straight polarity is not impressed to the gate, it operates depending on external DC power supply 11. Therefore, there 
is no possibility of four synchronous detection FET that external DC power supply 1 1 may break, like the conventional 
synchronous detection converter. 

[0008] Drawin g 2 is the circuit diagram showing the 2nd example of this invention, and the same part as the 1st 
example shown in drawing 1 is expressed with the same sign. The example of drawin g 2 connects diode 13 to the 
reverse sense in said diode 12 at the cathode side of diode 5 while connecting the gate of synchronous detection FET 4 
to the output side of the choke coil 6 connected to negative polarity Rhine through diode 12. That is, while carrying out 
series connection of the diodes 12 and 13 between straight polarity Rhine of the output side of the choke coil 6 
connected to negative polarity Rhine, and the secondary of a transformer 3, the Point of Interface of the diodes 12 and 
13 is connected to the gate of said synchronous detection FET 4. 

[0009] Therefore, although the electrical potential difference of both the straight polarity which generates the electrical 
potential difference impressed to the gate of FET4 for synchronous detection in a choke coil 6, and negative polarity is 
impressed in the 1st example shown in drawing 1 mentioned above at the time of actuation of this synchronous 
detection converter Since only the electrical potential difference of straight polarity is impressed in the 2nd example 
shown in this drawing J2 , the electrical potential difference of negative polarity is prevented by diode 12 and gate 
voltage is kept at 0 by discharge of the gate according [ this period ] to diode 13 The amount of charges which carries 
out the charge and discharge of the gate decreases sharply, and its conversion efficiency improves. However, in this 
example, since the impedance of the gate circuit of synchronous detection FET 4 becomes high when the electrical 
potential difference has not occurred in a choke coil 6, resistance 14 and diode 15 are needed. In addition, although each 
example shown in drawin g 1 and drawin g 2 has connected the choke coil 6 to negative polarity Rhine, it is also possible 
to carry out this invention, as FET of p channels is used for synchronous detection FET 4 and a choke coil 6 is 
connected to a straight polarity line side. 
[0010] 

[Effect of the Invention] As explained above, according to this invention, the synchronous detection FET of this 
synchronous detection converter Operate only with the square wave pulse voltage produced in the secondary of a 
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transformer, and it is made for synchronous detection FET not to operate depending on the external DC power supply 
bywhich parallel connection was carried out to the synchronous detection converter concerned. Parallel connection 
operation of external DC power supply is enabled, it is that to which the synchronous detection converter of the same 
kind was made to be made as for parallel connection according to load-carrying capacity especially, and the 
effectiveness that reduction of the models of synchronous detection converter can be aimed at with the safety of 
operation is done so. 


[Translation done.] 
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DRAWINGS 


[Drawing.!] 
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